Analysis of aspartate and glutamate in human cerebrospinal fluid by high-performance liquid chromatography with automated precolumn derivatization.
A method is described for the analysis of the neuroexcitatory amino acids, aspartate and glutamate, in human cerebrospinal fluid (CSF) by reverse-phase, high-performance liquid chromatography. Fluorescent isoindole derivatives of the amino acids were prepared by reacting the amino acids with ortho-phthalaldehyde in an automated, precolumn procedure. Chromatographic conditions were developed that resolve the isoindole derivatives of aspartate and glutamate from those of at least 10 unidentified components of CSF. Amino acids were reliably quantified in 5-microliter samples of CSF, and deproteinization of the specimens was not required. Furthermore, it was found that deproteinization by precipitation with strong acid can lead to artifactually high measurements of glutamate. The concentrations of free aspartate and glutamate in lumbar CSF from 15 neurologically normal children were 0.30 +/- 0.11 and 0.48 +/- 0.26 microM (mean +/- SD), respectively. The value for glutamate is considerably lower than has been reported in any previous study of human CSF.